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PROBLEMS OF INFECTION AND IMMUNITY
IN RADIOBIOLOGY

Meditsinskiy Rabotnik, Vol 18, No 98 Prof ¥, Troitskiy,
Moscow, 2 Dec 55 Corresponding Member,
Academy of Mediezl Sciences

USSR

The Geneva scientific and technical conference on the reaceful utiliza-
tion of atomic energy pointed out what a large quantity of diverse problems
in numerous fields of Science, technology, and medicine are embraced by the
problem of the peaceful utilization of atomic energy. In the medical reports
which were presented at the Pienary sessions of the conference, two great
tasks of modern medicine were clearly revealed: first, the utilization of
atomic energy for the diagnosis, prevention, and medical treatment of illness
and, second, the rrotection of humanity from the destructive effects of nu-
clear radiation. The huge s:gnificance of these tasks is emphasized by the
closing words of the report of the International Organization on Publie
Health Problems:

"Our generation is obliged to transmit ag g legacy to our de-
scendants not only nuclear technology with aly of 15 usetul Gpplications,
but alse the corresponding knowledge concerning the struggie with the dangers
characteristic of it."”

A1l fields of medicine are at the present time in one way or another
interconnected with the problem of atomic energy. Such branches as, for ex-
ample, microbiology, irmunology, and epidemiology have extensive, many-sided
contacts with it. In each of these fields there are two aspects: the study
of the effects of iorizing radiation on causative facteis of infecticus dis-
eases as well as infection and imrunity, and the application of the method of
tracer atoms for scientific investigation.

Not long ago the problem of the effect of large doses of radiation on
microorganisms was oniy of theoretical interest, for the power of the sources
of radiocactive radiation was greatly limited. 'The sensitivity of microorgan-
isms tn these radiations was lov. Suffice it to S8y that a bactericidal dose
X rays liesin the range of hundreds of thousands or millions of roentgens,
vhereas the average lethal dose for laboratory animals is less than 1,000
roentgens.

At the present time therc is, in fact, no limit to the strength of the
doses of radiation which can be utilized to exert an effect on microorgan-
isms. Therefore the question of "cold sterilization"” by means of ionizing
radiation has become actual. A report by Proctor and Gouldblit (US) was
given at th- Geneva conference from which it is seen that certain methods of
utilizing r.diction for the breservation of food products have already been
developed. Soviet investigators are also working in this direction.

There are also other methods of utilizing ionizing radiation as & means
of sterilization. At the conference a report of Brownell (Us), concerning
the application of penetrating radiation for the sterilization of bandage
materials -- cotton, gauzc, ligatures, etc, -- vas bresented. iv was deter-
mined that for the sterilization of packages containing bandage materials,
radiation in doses of b million roentgens is necessary. The author of the
report presented in detail a formulated set of conditions for the sterliza-
tion of bandage materials by means of gamma rays. According to this plan,
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fuel (uranium) bars, which industrial Gnlerprices operating reactors will - .
lease, are the source of radiation. Bandage materials arc piled on a tray .‘
. and irradiated by the fuel elements; which are arranged along a conveyer on
vhich the materials are moved.  The account showed that this method of steri-
lization is consideraoly cheaper than the disinfection cemmonly used in auto- hﬂi
claves.

|
St111 more interesting are the prospects which are being opened as far s . ) |

as the production of bacterial preparations and the sterilization of donors' L &

blood are concerned. ork 18 now beiny conducted on these problems, "
Atomlc energy provided medlcal nierobiolory with a new method of scien-

tific research -- the method of tracer atoms. In #eneral microbiology this

method hes elready found wide application in the study of the metebolism of B B

bacteria. In medicai merobiclony it 1s still inadequately used, although =
number of experimente, especially in the fieid of research on bactcriophages,
have alreedy been carr-ed out by <he method of radioactive isotope tracers.

The method of tracer atoms 1 aprlied also in the ficld of chemotherapy.
By tagging antibiotics ana sulfonamide druss vith radicactive tracers, re-
search workers are enabled ‘o trace their ci ation in the organism, their
combination with bacterial cells, and their elimination from the organism. A
paper dealing with one of the cxperiments in the field of chemotherapy was
presented et the Geneva conference. It zave an account of the absorption by
various tissues of +the orsan s E5pecially nerrous tissue, of b: L' diamino-
diphenyl -sulfone, a new drug wbich has a pronounced activity in the therapy
of leprosy. The report was presented by the Tndian investigators Saraya,
Khanolkar, and Gopal-Ayengar.

The question of the effect of ionizing radiazion on infection and im-
munity has great theorectica> and practical cirnificance. Trom the very be-
ginning of the present centary, the effect ¢f ¥ raysen the immunobiological
resistance of the oraanism has formed a subjcet of research.  In connection
with the rapid Prograss of nuciear physics and with the development of the
atomic energy industry, intorest in this provlem has increased sharply. Dur-
ing the past decade a iarge amount. of research on the subject of effects pro-
duced by ionizing radiations on infection and irmunity was conducted by
Soviet and foreimn scientizts. [n connection with this, a report was given
concerning the effects of both 1aternal radiation and external radiation
vhich originate upon the introduction of radisactive substances into the or-
ganism.

Investigation shows that iarre doses of 1onizing radiations lower the
resistance of the organism to infection. /s a result of the suppression of ‘
natural protective mechanisms and the disturbance, under the effect of ex- {
posure, of the permeabiiity of intestinal walls, bacteria can penetrate from
the intestine into +he blood, and thus cause bacteriemia. The autoinfection
process vhich orifinates in the most intense stare of radiation sickness ex-
pedites the course of this sickness and increases the rate of lethality there- ‘
from. The favorable effect of chemotherapy in the medical treatment of radi-
etion sickness, as was demonstrated in experiments on animals, showed how
great the significance of autoinfection is in determining the course and out-
come of radiation sicknress. Maturally, therefore, the study of the mechanism
of the autoinfection Process iu radiation sickness and also of the development
of methods of chemotherapy of thig type of infection become very important.
Soviet investigators have shown that as a result of the reduction of natural
resistance and also of specific immunity there 1s transformation, under the
influence of acute radiation effects, of clinically unobservable, latent férms
of certain diseases {for example dysentery) into elinically evident forms.
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The effect of ouizung radinrions o artiticial imepunmity has a rajor
significance. X-ray exposure dae "0 administrarion of a sufficiently large
dose of radiation not iony before rpe introduction of an antigen into the

- organism reduces or Vel complétely arrent the furmation of antibodies,
Exposure to radistion after a Certain time nag elapsed since the end of im-
munization does pot Xert markoed ¢ffcents on the condition of antibodies and
the dynemics of Lhelr fornmation. According 4o the data of Soviet and foreign
authors, it is Possibie =0 dizcers of two phases in the Froc-
€ss of the formation of ant iy ; the brief radiosensitive
phase and the secord 15 The uich comprises all of the
rather prolonged period of - o0 that follows the first
phase]. It 1s inreren-; t0 y Lposure vo radiation
in different phases or 2T Lnody ctions of various

213 AT Gifferent periods of radj -

' 1ine may reveal mach about the

"

O

Orgens and systems of tissue j»

ation sickness
physiological asprets

esty

The study of the elleer of i AVELNCELIS 1S exvremely im-
portant not oniy from - stand * : of antibodies, but also
from the poin* of e CI inere, eIl resistance of the organism

to infection, which dees TOt always rup Faraiicl to the formarion of anti-
bodies. 1In this fteld, much hag already besn done by Soviet investigators.
In addition to itz thecretical signiticance T as clarification of the
nature and mechanism ol i -8, recearch of this type also has
great Practical sygrys 2T Prolonged exposure affects
acquii . d fmunity o d:fferent and vhether active mmunity to
different, S5UBEZES OF any 3 ani particularly chronie radi -
ation sickness 13 e} tmust be studied. It is alse
necessary to give cioar v 7 the advisability of giving
Preventive vaccination: a i0 rersons who are sub-
Jected by the condtian: exrosure to radiation even
if the doses <o whicn 1} ed ars withnn safe limits,

At the Geneva conrag.
vhich some researcn of
fects of ionizing ra
deseribed in tpe rore

Ao Pigalev was Presented, in
Criog the problem of the ef-
‘aled, and some facts not

mrthod of tracer atoms is of
L uy Tackson (i),  The methods by
<1cARtron of the method of tracer

In immunology,
great importance. :
which research ;= condun temt wyt)
atoms were described.

A nunber of LWEITLZALIONE was deviosed Lo the study of the fate of 3
tracer antigers 1n the or Abroad, <hey studieq chiefly bovine serum F
globulin tagged with rid padine.

far=> of bacterial antigens (whole
Troupt by means of the method of ‘
been investigated comoletely. HNever-
* e To give an objective ap-
:nto ‘he organism of vac-

Soviet investigators studing -
antigens of bacterls or tne g
tracer atoms. This problon i
theless, resolution of that pre
praisal of the different msrhode
cines against intestsnal tnfecs, o,

The applicetion of the method of tracer atoms in the gwudy of the for- .
mation of antibodies, therr combinartion with antigens in the organism, and
their destruction bresents particular :nserpase, oy iatroducing smincacids
which are tagged with radioact: sulfur into the orzanism it hes been sue-
cessfully shown that antibod:es are syniheszized from amino acids contained
in the organism.
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The application of radioactive isotopes in immunology can also serve an el
entively different purpose.  Already beginning with 1948, attempts have been .m
made (Pressman, etal., in the US) to introduce a8 tumor tissue antibody taggeq e
vith radicactive iodine into the organism. Thig method has not Yet yielded s,
satisfactory results. Beil and Spear (Us) reported on attempts to solve the If&
problems in question by other methods. The authors proceeded from the re- -
cently discovered fact thet animals which have been immunized against organs & v
of another species can form aentibodies which will react with their own tis- .
sues, Thege investigators obtained such antibodies, or antibody-1ike sub- L &
stances, which werc active against rabbit kidneys. These antibodieg were ‘.

iodized by means of radiocactive iodine. It was shown that upon the introdue-
tion of such a preparation into a rabbit, the iodine displayed a clear affin-
ity to the kidneys, where 1t vas locali~ed to a considerable degree. By such e
& method, radiocactive iodine vas Successfully transported to g definite organ. L
or course, these attempts are still very far from the development of a method

for the medical treatment of malignant tumors, but they are highly interest-

ing as far as the search for new methods is concerned,

There are still no data eoncerning the effect of ionizing radiation on
the course of epidemic processes, This problem is comnected with the study
of the general problem of the action on human beings of small doses of radi-
ation emitted by radiocactive substances. At the present time investigators
are employing atomic energy in epidemiology by applying the method of tracer
atoms to the study of different problems. The utilization of radioactive
isotopes permits the study of the role played in epidemiology by arthropods,
vhich are transmitters of human and animal diseases, By tageming with iso-
topes mosquitoes, flies, gnats ete., 1t is possible to study the distance of
their flight, length of life, and connection vith hosts (human or animal).
This methcd permits the marking and identification of & large nurber of trans-
mitters vith a minimum expenditure of labor apg material. By means of the
introduction of redioisotopes into animal husbandry, the study of the para-
sitic connection betwveen the arthropods and the vertebrate enimals hes becn
made possible.

Other methods have also been developed: the tageing of bacteria with
radicisotopes and the study of their dissemination in the form of aerosols
in connection with droplet-infection by way of the air, the tagging of in-
secticides and the determination of their dispersion (for example, vhen
sprayed from airplanes), ete,

A1l the foregoing clearly shows how vide the ney field of scientifie in-
vestipation is,

Scme people think that problems of radiation and radiobiology bear no
relationship to the activity of institutes of epidemiology and microbiology.
Only people who look backwards and cennot see cither the future or Present
can think thus. The Problems of radiation should be investigated not only
a8t individual laboratories of some institutes; they should be subjected to
study and applied in the most varied subdivisions of microbiology, immyu-
nology, and epidemiology.
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